Functional magnetic resonance imaging (fMRI) adaptation (also known as fMRI repetition suppression) has been widely used to characterize stimulus selectivity in vivo, a fundamental feature of neuronal processing in the brain. We investigated whether SZ patients and BD patients show aberrant fMRI adaptation for object perception. About 52 SZ patients, 55 BD patients, and 53 community controls completed an object discrimination task with three conditions: the same object presented twice, two exemplars from the same category, and two exemplars from different categories. We also administered two functional localizer tasks. A region of interest analysis was employed to evaluate a priori hypotheses about the lateral occipital complex (LOC) and early visual cortex (EVC). An exploratory whole brain analysis was also conducted. In the LOC and EVC, controls showed the expected reduced fMRI responses to repeated presentation of the same objects compared with different objects (i.e., fMRI adaptation for objects, p < .001).
| INTRODUCTION
Functional magnetic resonance imaging (fMRI) adaptation (also known as fMRI repetition suppression) is a phenomenon in which the fMRI response to a repeated stimulus is smaller than the response to a novel stimulus (Malach, 2012) . fMRI adaptation is closely related to repetition suppression effects measured with single unit recording, in which a neuron that responds strongly to a stimulus will respond less vigorously to a second presentation of the same stimulus (De Baene & Vogels, 2010; Solomon & Kohn, 2014) . In other words, repetition suppression is observed when a second stimulus shares features to which a neuron responds selectively with a preceding stimulus. The fMRI response to a repeated stimulus is thought to arise from repeated activation of a set of neurons, resulting in a reduced fMRI response. By contrast, two alternating stimuli that share few features should engage relatively nonoverlapping sets of neurons, resulting in a stronger fMRI response overall. Accordingly, fMRI adaption has been widely used to characterize the stimulus selectivity of neuronal populations in humans. The stimulus selectivity of neurons corresponds to the property of neural tuning, which refers to the selective responsivity of neurons to certain stimulus features (Barron, Garvert, & Behrens, 2016; Larsson, Solomon, & Kohn, 2016) . Aberrant neural tuning has recently been proposed as a potential mechanism underlying cognitive and perceptual abnormalities in severe psychiatric disorders, † Deceased.
including schizophrenia (SZ) and bipolar disorder (BD) (Green, Lee, Wynn, & Mathis, 2011; Krystal et al., 2017) , but empirical evaluation of this possibility has been sparse. With a focus on perceptual abnormalities, this study examined whether SZ patients and BD patients show aberrant tuning for objects using fMRI adaptation.
Fine neural tuning for specific visual features is a defining characteristic of specific areas of visual cortex, suggesting that visual cortex is well suited for evaluating the presence of aberrant neural tuning in psychiatric disorders. For example, neurons in early visual cortex (EVC) are tuned for orientation such that neurons preferentially respond to stimuli with a certain orientation (Hubel & Wiesel, 1962) . Similarly, neurons in lateral occipital complex (LOC) are tuned for objects such that neurons respond preferentially to a certain visual object over others (Mruczek & Sheinberg, 2007; Wang, Fujita, & Murayama, 2000) . fMRI adaptation has been widely used to examine stimulus selectivity in areas such as these, both in humans and nonhuman primates (Barron et al., 2016; Larsson et al., 2016) . For example, fMRI responses to repeated presentations of an object are reduced compared with different objects in LOC (Kovacs, Kaiser, Kaliukhovich, Vidnyanszky, & Vogels, 2013; Pourtois, Schwartz, Spiridon, Martuzzi, & Vuilleumier, 2009; Sayres & Grill-Spector, 2006) , supporting the view that neurons in LOC are tuned for individual objects.
While fMRI adaptation is commonly observed for repeated stimuli, some studies have found the opposite pattern-enhanced fMRI responses to repeated stimuli (Henson, Shallice, & Dolan, 2000) . While fMRI adaptation is associated with stimulus selectivity of neuronal populations, enhanced fMRI responses to repeated stimuli are thought to be related to other factors as well, including attention to novel stimuli and expectation (Segaert, Weber, de Lange, Petersson, & Hagoort, 2013) .
SZ is associated with visual perceptual abnormalities, and SZ patients show aberrant fMRI activity in visual cortex-especially LOC-during perceptual tasks. For instance, compared with controls, SZ patients show sometimes lower, and sometimes higher, fMRI activation in LOC during visual tasks that involve object recognition (Green et al., 2009; Sehatpour et al., 2010; Silverstein et al., 2015) . Also, the size of LOC may be larger in SZ than in controls (Wynn et al., 2008) . These findings suggest that object-related processing in LOC is inefficient and less specialized in SZ, potentially due to aberrant neural tuning for objects. Bipolar disorder (BD) shares several characteristics with SZ, including genetic risk and cognitive dysfunction (Cardno & Owen, 2014) . While cognitive dysfunction in BD has been reported consistently (Bora & Pantelis, 2015; Glahn et al., 2010) , findings on visual perception have been mixed. On object perception tasks, early studies found impairment in BD that was intermediate between SZ patients and controls (Green, Nuechterlein, & Mintz, 1994a , 1994b MacQueen, Young, Galway, & Joffe, 2001 ). However, some recent studies have failed to find impairment in BD compared with controls (Jahshan et al., 2014; Sponheim, Sass, Noukki, & Hegeman, 2013) . Further, few studies have examined the neural mechanisms of visual processing in BD. We recently showed that the cortical thickness of BD patients in LOC was intermediate between that of controls and SZ patients (Reavis, Lee, Wynn, Engel, Jimenez, et al., 2017) .
In this study, we assessed whether SZ and BD patients showed reduced fMRI adaptation to objects compared with controls using an object discrimination task. We focused on two a priori regions of interest (ROIs), LOC, and EVC. LOC was chosen as an object processing region and EVC was chosen as a control region of visual cortex.
The object discrimination task had three conditions: the same object presented twice, two exemplars from the same category, and two exemplars from different categories. We included two exemplars from the same category because this condition allowed us to examine whether fMRI adaptation for objects was modulated by only physical features or by both physical and semantic features to better characterize how objects are represented (Harvey & Burgund, 2012; Simons, Koutstaal, Prince, Wagner, & Schacter, 2003) . We first examined responses in healthy controls to determine whether fMRI activation was reduced for pairs of repeated versus novel objects (i.e., fMRI adaptation) and whether fMRI adaptation for objects was modulated by only physical features or by both physical and semantic features of objects. Then, we examined fMRI adaptation in SZ patients and BD patients. Based on previous studies of visual perception in SZ and BD, we hypothesized that SZ patients would show reduced fMRI adaptation compared with controls and BD patients would show levels of fMRI adaption that are intermediate to controls and SZ patients. (First, Spitzer, Gibbon, & Williams, 1997) for all participants and the Structured Clinical Interview for DSM-IV Axis II Disorders (SCID-II) (First, Gibbon, Spitzer, Williams, & Benjamin, 1996) for controls.
Inclusion criteria for patients were: (1) a diagnosis of SZ or BD based on SCID-I; and (2) clinical stability (i.e., no inpatient hospitalization for 3 months prior to enrollment, no change in psychoactive medication in the 4 weeks prior to enrollment). Inclusion criteria for controls were: (1) no history of psychotic disorder, bipolar spectrum disorder or other major mood disorder based on SCID-I; (2) no diagnosis of avoidant, paranoid, schizotypal, schizoid, or borderline personality disorders based on SCID-II; and (3) no first-degree relative with a psychotic disorder or BD based on self-report. We did not exclude controls for other Axis-I disorders, including obsessive-compulsive disorder or post-traumatic stress disorder. Additional inclusion criteria for all participants were: (1) age 18-65 years; (2) sufficient fluency in English to understand study procedures; (3) no evidence of IQ < 70 or development disability based on medical record and/or the Wide Range Achievement Test, Reading-Recognition subtest (Wilkinson, 1993) ; (4) no substance or alcohol dependence in the past 3 months and no evidence of substance or alcohol abuse in the past month; (5) no clinically significant neurological disorder that could affect cognitive function (e.g., epilepsy); (6) no loss of consciousness greater than 1 hr, neuropsychological sequelae or cognitive rehabilitation post head injury; (7) normal or corrected to normal vision; (8) no history of mood episode in the past 2 months; (9) no known contraindications for MRI scanning; and (10) 
| Procedures
All participants completed the object discrimination task, along with two localizer tasks (EVC and LOC), in the MRI scanner.
The object discrimination task consisted of three conditions, each trial of which presented a pair of objects in sequence: (1) two of the same object (SS), (2) different exemplars from the same category (SD); and (3) different exemplars from different categories (DD). Stimuli subtended approximately 6 of visual angle and comprised two exemplars from five categories of common household objects (i.e., chair, couch, desk, glass, table). In a rapid event-related design, each trial started with two 100 ms flashes of a fixation cross. Then, a pair of objects was shown for 400 ms each, separated by a 200-ms interstimulus interval (Figure 1 ). The two objects were presented in slightly different locations (jittered by~1 of visual angle). Participants were asked to decide whether the second object was the same as the first.
They had 2,100 ms to make a response, and a complete trial lasted 3.5 s. The task had 3 runs, each with 24 trials per condition and 24 null trials that included fixation but no stimuli. Within each run, the order of trials was randomized using maximum-length shift register sequences or m-sequence (Buracas & Boynton, 2002) .
Full descriptions of the two localizer tasks are provided elsewhere (Green et al., 2009; Wynn et al., 2008) . For the EVC, participants viewed slowly rotating wedges of a contrast-reversing checkerboard.
For the LOC localizer, participants viewed alternating blocked presentations of pictures of abstract sculptures and scrambled sculptures.
| fMRI data acquisition
All MR data were collected at the UCLA Staglin Center for Cognitive 
| fMRI data analysis
fMRI data were analyzed using the FMRIB Software Library (FSL version 5.0.9, Smith et al., 2004) . To examine neural adaptation for object, we conducted fMRI analyses in two complementary ways: an ROI-based analysis and an exploratory whole brain analysis. Additional details are provided in the Supporting Information.
FIGURE 1 A schematic diagram of the object discrimination task [Color figure can be viewed at wileyonlinelibrary.com]
In the ROI analysis, we first identified EVC and LOC in each participant using the functional localizer tasks. The EVC was defined as a set of contiguously activated voxels (p < .001, uncorrected; ≥ 10 voxels) on the medial surface of the occipital lobe that was temporally correlated with a sinusoid at the stimulus frequency (Engel, Glover, & Wandell, 1997 
| RESULTS
One SZ patient was excluded from all analyses due to excessive motion (i.e., relative motion = 0.67; see Supporting Information Table S1 for details). Thus, 52 SZ patients, 55 BD patients, and 53 controls were included in the following analyses. Leucht et al., 2014) . The groups were comparable for age, gender, and parental education, but not for personal education. SZ and BD groups did not differ for age of onset, HAMD total, or YMRS total. SZ patients had higher psychiatric symptom scores (i.e., BPRS and CAINS). In the BD group, 48 patients were euthymic at the time of assessment (defined by a HAMD score < 15 and a YMRS score < 12) (Pizzagalli, Goetz, Ostacher, Iosifescu, & Perlis, 2008) . See the Supporting Information for BD subgroup analyses based on medication and clinical features.
| Demographic characteristics and performance
Performance during the object discrimination task was analyzed for accuracy and reaction time, separately, using a 3 × 3 repeated measures ANOVA with condition as a within-subject factor and group as a between-subject factor (see Table 2 ). For accuracy, the condition effect was significant (F 2,310 = 5.53, p < .01, η p 2 = 0.03), but no others were. Across groups, accuracy was lower for the DD condition compared with the SS and SD conditions (p's < .01), which did not differ from each other. For reaction time, a significant condition effect was observed (F 2,310 = 36.18, p < .001, η p 2 = 0.02), but no other effect was significant. Across groups, reaction time was longest for the SD condition, followed by the DD condition and SS condition (SD vs. DD, p < .01; DD vs. SS, p < .05). Importantly, the groups did not differ on accuracy or reaction time, and there were no group by condition interactions. Figure 2 presents the time series of percent signal change for each ROI during the object discrimination task. To confirm that this paradigm yielded the expected condition effect (i.e., fMRI adaptation), we first examined the results in controls, using a 2 × 3 repeated-measures Note. Abbreviations: BPRS = the brief psychiatric rating scale; CAINS = the clinical assessment interview for negative symptoms; HAMD = the hamilton depression rating scale; YMRS = the young mania rating scale; CPZ equivalent = chlorpromazine equivalent; MCCB = composite score of MATRICS consensus cognitive battery. Values are given as mean (standard deviation).
| ROI analysis
ANOVA with ROI and condition as within-subject factors (Figure 3a) . We found a significant ROI effect (F 1,50 = 145.28, p < .001, η p 2 = 0.74), a significant effect of condition (F 2,100 = 7.01, p < .01, η p 2 = 0.12), and a significant ROI by condition interaction effect (F 2,100 = 9.37, p < .001, η p 2 = 0.15). Controls showed higher peak amplitude for LOC compared with EVC. As expected, controls showed reduced peak amplitude for the SS condition compared with the SD and DD conditions (p's < .01), which did not differ from each other.
The condition effect was slightly larger in LOC (p < .001) than EVC (p < .05). Thus, for the following analyses, we combined the SD and DD conditions (i.e., SD + DD).
We next examined whether the two patient groups showed reduced fMRI adaptation compared with controls (i.e., a significant condition by group interaction), using a 2 × 2 × 3 repeated-measures ANOVA with ROI and condition as within-subject factors and group as a between-subject factor ( Figure 3b ). We observed a significant ROI effect (F 1,142 = 459.57, p < .001, η p 2 = 0.76), a significant condition effect (F 1,142 = 11.79, p < .001, η p 2 = 0.07), a significant ROI by condition interaction (F 1,142 = 31.65, p < .001, η p 2 = 0.18), and a significant condition by group interaction (F 2,142 = 5.98, p < .01, η p 2 = 0.07). No other effect was significant. All groups showed higher peak amplitudes for LOC than EVC. A post-hoc analysis of the ROI by condition interaction showed a larger condition effect in LOC (p < .001) than in EVC (p < .05), pooling across groups.
A post-hoc analysis of the significant condition by group interaction indicated that the SZ group showed a relatively smaller condition effect than controls, consistent with reduced fMRI adaptation (i.e., lower peak amplitude for the SS compared with the SD + DD condition; SZ, p < .05; and controls, p < .001), whereas the BD group showed comparable peak amplitudes across conditions. We did not observe any effect of clinical heterogeneity (i.e., clinical diagnosis or medication) in the BD group on fMRI adaptation (Supporting Information Figures S1 and S2 ). Finally, in both patient groups, we found no association between fMRI adaptation in either ROI and cognition (i.e., overall composite score of MCCB, working memory domain score, or the visual learning and memory domain score), antipsychotic medication dose (i.e., CPZ equivalents), or clinical symptoms (i.e., BPRS total, HAMD total, YMRS total, MAP, and Expressivity subscales of CAINS).
| Exploratory whole brain analyses

Details of an exploratory analyses are provided in the Supporting
Information. To explore whether fMRI adaptation for objects occurred in brain regions other than the a priori ROIs, we focused on the contrast of [SS < SD + DD]. We observed significant effects in the Note. Values are given as mean (standard deviation). Table S2 and Supporting Information Figure S3 ). When each group was directly compared with each other on the contrast of SS < SD + DD, the control group showed greater activation in the occipital lobe (including LOC and EVC) than BD group.
Finally, we examined whether any brain regions showed enhanced (as opposed to reduced) activity for repeated stimuli compared with novel stimuli (i.e., the contrast of [SS > SD + DD]). In the SZ and control groups, we did not find any brain regions with significant effects for that contrast. However, within the BD group, we observed significant effects in several brain regions, including in the anterior cingulate cortex, supplementary motor cortex, thalamus, and Wernicke's area (i.e., planum polare) (Supporting Information Table S3 and Supporting Information Figure S4 ). When the groups were directly compared, BD group showed greater condition effects for this contrast in the supplementary motor cortex and postcentral gyrus compared SZ group. The BD group also showed greater condition effect for this contrast in the several brain regions, including supplementary motor cortex, LOC, and superior temporal gyrus, compared with the control group. There was no area of significant difference for this contrast between the SZ and BD groups.
| DISCUSSION
This study examined whether SZ patients and BD patients showed aberrant fMRI adaptation for objects during a visual object discrimination task. Controls showed reduced fMRI responses to repeated objects in both LOC and EVC, thereby demonstrating that the task validly induced fMRI adaptation. Previous studies in healthy controls have shown that fMRI adaptation for objects was present for the same exemplar with different viewpoints (Pourtois et al., 2009 ), but not for semantically similar objects (Chouinard, Morrissey, Kohler, & Goodale, 2008) . Hence it appears that neural representations of objects in LOC are primarily based on physical features of objects, rather than the object category. Our finding in controls provides additional support to this view.
Consistent with our hypothesis, SZ patients showed reduced fMRI adaptation for objects in LOC compared with controls, suggesting aberrant stimulus selectivity for objects in SZ. This finding is in line with previous studies on visual perception that suggested inefficient and less-specialized object-related processing in SZ (Green et al., 2009; Sehatpour et al., 2010; Silverstein et al., 2015; Wynn et al., 2008) . However, reduced fMRI adaptation in SZ was also observed in EVC. The EVC is not specialized for object processing, but it is sensitive to more basic features of visual stimuli (e.g., orientation). Because the stimuli used in this study also varied along these basic features, reduced fMRI adaptation of the SZ group in EVC could be due to aberrant stimulus selectivity for low-level visual features. This possibility is consistent with recent studies suggesting broader tuning for orientation in SZ (Rokem et al., 2011; Schallmo, Sponheim, & Olman, 2013; Silverstein, Demmin, & Bednar, 2017) . It is possible that such abnormalities in EVC could contribute to aberrant fMRI adaptation in LOC in SZ. Another possibility is that abnormal fMRI adaptation in EVC could be due to abnormal top-down feedback from higher processing areas such as LOC. Alternatively, abnormal fMRI adaptation could be an inherent characteristic of multiple visual processing regions in SZ. Future studies with object stimuli that are matched in FIGURE 3 Peak amplitude of percent signal change during the object discrimination task. Figure 3a shows peak amplitude for the three conditions in the lateral occipital complex (LOC) and early visual cortex (EVC) in controls. Figure 3b shows peak amplitude for two conditions in LOC and EVC in three groups [Color figure can be viewed at wileyonlinelibrary.com]
terms of basic visual features will be helpful to understand the properties of aberrant fMRI adaptation in SZ throughout visual cortex.
During the object discrimination task, two stimuli were presented briefly with an interstimulus interval of 200 ms. Because schizophrenia patients as a group have impairment in iconic memory impairment, one may wonder whether reduced fMRI adaptation in SZ could be due to that impairment. However, impaired iconic memory would weaken the representation of the first stimuli regardless of the second stimulus (i.e., identical stimulus or different stimulus), as well as the representation of the second stimulus. Thus, impaired iconic memory would lead to generally blunted neural activation regardless of conditions, rather than reduced fMRI adaptation (i.e., a condition effect).
This study did not find evidence of fMRI adaptation for objects in BD. This finding is unlikely to be explained by the clinical heterogeneity of BD patients. Further, fMRI responses of the BD patients during the localizer tasks were comparable to those of SZ patients and controls, suggesting that the lack of fMRI adaptation is not due to a lack of neural responses to visual stimuli per se. Unexpectedly, BD patients showed enhanced fMRI responses to repeated objects (i.e., fMRI (Henson et al., 2000; Soldan, Zarahn, Hilton, & Stern, 2008) . Such effects have been reported in Wernicke's area (Harpaz, Lavidor, & Goldstein, 2013; Passeri, Capotosto, & Di Matteo, 2015) and the anterior cingulate cortex (Bressler & Menon, 2010) . In other words, repeated presentation of the same objects may have been perceived as unexpected or otherwise salient among BD patients, resulting in fMRI enhancement, which is in line with previous findings of the role of attention or expectation-related effects of enhanced fMRI responses to repeated stimuli (Segaert et al., 2013) .
While the present study found evidence of reduced fMRI adaptation in patients, we recently found no difference between patients and controls for how well object category could be decoded from LOC using multivariate pattern analysis (MVPA) (Reavis, Lee, Wynn, Engel, Cohen, et al., 2017) . While both fMRI adaptation and MVPA have been used previously to estimate neural tuning, each method probes neuronal populations differently, which could produce conflicting results (Hatfield, McCloskey, & Park, 2016; Sapountzis, Schluppeck, Bowtell, & Peirce, 2010) . Theories have been proposed to explain discrepancies between the two methods (Sapountzis et al., 2010; Van den Stock, de Jong, Hodiamont, & de Gelder, 2011) and MVPA may sometimes have reduced sensitivity to tuning relative to fMRI adaptation. For example, MVPA largely depends on clustering of neurons with similar tuning properties, which produces the voxel biases (i.e., activation changes for preferred stimuli) that are critical for decoding. The reduced fMRI adaptation that we observed in patients could be due to a subset of neurons in patients with broad tuning for objects which are not present in controls. Our previous MVPA findings could arise from more broadly tuned neurons in patients that are uniformly distributed across LOC and EVC, such that they do not influence voxel biases. At the other extreme, if the broadly-tuned neurons could be clustered in certain voxels that are not weighted heavily in MVPA analysis, minimizing their influence.
This study provides empirical evidence of abnormal stimulus selectivity of neuronal population (i.e., tuning) in SZ and BD. The stimulus selectivity of neuronal populations (i.e., neural tuning) is closely associated with NMDA and GABA systems (Katzner, Busse, & Carandini, 2011; Wang et al., 2000) , both of which are key features of prominent pathophysiological theories of SZ (Coyle, 2012; GonzalezBurgos & Lewis, 2012; Lewis, Hashimoto, & Volk, 2005) . Abnormal NMDA and GABA neurotransmission has also been implicated in the pathophysiology of BD (Ghasemi et al., 2014; Sim, Mohamed, Hatim, Rajagopal, & Habil, 2010) . Thus, our finding of abnormal stimulus selectivity for objects raises an intriguing possibility that reduced stimulus selectivity may link to specific neuropharmacological systems implicated in the pathophysiology of both disorders. This could have important consequences for the development of interventions targeting those systems.
Given that this stimulus selectivity is considered a fundamental feature of neuronal processes responsible for information processing in the brain, one may wonder why this study failed to find an association between aberrant fMRI adaptation and cognitive function. It is possible that this relationship may not have been apparent in our data because we used MCCB to assess working memory and verbal memory. It is possible that abnormal object tuning might influence certain cognitive abilities that are related to specific stimuli. For example, several studies have shown that the magnitude of fMRI adaptation was related to subsequent memory of stimuli that were used to probe fMRI adaptation (Chee & Tan, 2007; Manelis, Wheeler, Paynter, Storey, & Reder, 2011; Turk-Browne, Yi, & Chun, 2006; Ward, Chun, & Kuhl, 2013) , though it remains to be determined whether this relationship is specific to implicit memory or explicit memory or exist for both types of memory. Future studies with a wide range of stimuli could assess whether aberrant fMRI adaptation of SZ and BD patients is associated with memory performance.
Our finding of aberrant fMRI adaptation in SZ and BD contributes to the extensive literature on experience-based plasticity in SZ and BD. fMRI adaptation arises from stimulus selectivity of neuronal populations, leading to diminished fMRI responses upon repetition of stimuli with similar features. In this way, it resembles auditory sensory gating (e.g., P50) or mismatch negativity paradigms that have been well-studied in SZ and BD. Previous studies have shown reduced sensory gating or mismatch negativity in both SZ and BD (Erickson, Ruffle, & Gold, 2016; Johannesen, O'Donnell, Shekhar, McGrew, & Hetrick, 2013) . fMRI adaptation, similar to auditory sensory gating and mismatch negativity, is associated with the way that neural systems handle repeated information in the environment. It remains to be determined whether they are governed by similar or different neural mechanisms (Amado, Stoyanova, & Kovacs, 2018) .
The findings of the current study should be interpreted in the context of several limitations. Because this study included chronic patients, we do not know if similar findings would be present in early stage patients. All patients were medicated at the time of testing.
While we did not find any association between medication dose and fMRI adaptation, the potential effects of medication on fMRI adaptation remain unclear. Our analyses that considered clinical heterogeneity involved a relatively small number of BD patients per subgroup.
Finally, we employed a limited range of object stimuli in the current study, and do not know whether a similar pattern of fMRI adaptation in group would be observed with other stimulus sets.
In summary, this study examined whether SZ and BD patients showed abnormal fMRI adaptation during an object discrimination task. SZ patients showed reduced fMRI adaptation for objects, compared with controls, which is consistent with a recent hypothesis of nonspecific neural tuning in SZ (Green et al., 2011; Krystal et al., 2017) . BD patients showed no evidence of fMRI adaptation for objects in the ROIs, but instead showed enhanced fMRI responses to repeated presentation of objects, suggesting a potential effect of other processes (e.g., attentional) in BD. Thus, this study suggests that aberrant fMRI adaptation occurs both in SZ and BD, but in different ways.
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